THE 1934 epidemic of poliomyelitis in Denmark is of special inter st in several respects, both to the epidemiologist and to the clinician. In the last half of the year 1934 nearly 4,500 carefully diagnosed cases of poliomyelitis were hospitalized and of these 4,000 were in the early systemic phase of the disease.
Proceedings of the Royal Society of Medicine
In order to obtain the proper background for consideration -of the 1934 epidemic it will be profitable to consider the incidence of poliomyelitis in Denmark ( fig. 1 Proceedings of the Royal Society of Medicine On account of this increased incidence it was anticipated that the number of cases would reach epidemic proportions in the summer of 1934. An examination of the curve given in fig. 3 shows the continuation of the 1933 epidemic through the winter of 1933 -34. In June 1934 cases were reported, in July, 44 new cases, and in the first three weeks of August respectively 40, 93 and 195 cases. The peak of the epidemic was reached in the middle of September with some 650 cases reported FIa. 3.-Seasonal occurrence of poliomyelitis in Denmark, 1909 Denmark, -1935 in a single week, after which the decline occurred. Indications are that the summer of 1935 will see an incidence probably lower than in 1934, but still of epidemic proportion. It Section of Pathology 1909-32, although the latter curve is composed of paralytic cases only, while the former includes a preponderance of non-paralytic cases.
The well-known seasonal fluctuation in the incidence of poliomyelitis is also very pronounced in Denmark. As will be seen by examination of fig. 1 Section of Pathology
The morbidity by age and sex is shown in fig. 5 . It is seen that the number of cases in males in the younger age-groups is very greatly in excess of that for the females, whereas the number of cases of females is in excess in the age-groups beyond 20.
In the attack-rate as well as in the paralysis-rate and death-rate, males are in excess of females. The morbidity ratio in this epidemic has been 100 females to 117 males, whereas the normal sex ratio (1931) The majority of cases will be found in the school-age group, but the number of cases above 15 or even 20 years of age is quite conspicuous. The oldest case is that of a male of 60, who died following paralysis; the youngest, that of an infant about 3 months old.
In each epidemic centre the first cases admitted to hospital were frankly paralytic. The practitioners then became more generally aware of the possibility of the nonparalytic form of the disease and more adept in diagnosis, and cases were admitted in the early systemic phase of the disease with increasing frequency.
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It has been a common observation, of which the Haderslev area is an excellent example ( fig. 7 ) that as cases appeared in a community it was the younger age-groups which were affected first. A significant number of cases in the older age-groups appeared with increasing frequency as the intensity of the epidemic spread and were most numerous at the peak of the wave. This tendency for the disease to attack the older age-groups later in.the seas,on may indicate a possible increase in virulence of the disease. The same observation was made in other centres in Denmark and also was reported for the 1934 California epidemic.
COMMUNICABILITY
The mode of spread in this epidemic seems, from the evidence at hand, to be by means of contact with human carriers and to a much less degree with recognized cases of the disease, an opinion which also is held by the investigators of the To be able to accommodate all these patients, it was necessary to put up D0cker's tents (barracks borrowed from the army). As an example of this system may be mentioned the Faaborg Hospital (Chief: R. E. Christensen, M.D.), of which an air-view is given in fig. 8 Clinical features: The clinical features of the disease were quite conventional. An examination of Table I gives the anamnestical data and shows that headache and back-and-neck pain were frequent complaints. Vomiting was reported in onesixth of the cases, while diarrhosa was rare. The disease had a pronounced diphasic course in 10% of the cases.
The objective findings are summarized in Table II . Fever was present in nearly 89% of the cases on admittance to hospital, the others having passed through the febrile phase before admittance. One of the criteria for admission to hospital was the "spine sign," i.e. spinal rigidity and pains in the dorsal part of the back on ventroflexion of the patient, sitting with extended knees. The percentage of this symptom therefore naturally is high, i.e. 85%.
Pronounced neck stiffness was not a common observation. In our experience this symptom is a bad prognostic sign, these cases often ending fatally in respiratory paralysis.
The facial appearance of a typical poliomyelitis patient is often so characteristicthough difficult to describe--that the term " facies poliomyelitica " may well be used. As will be seen from the table, this symptom was observed in 58% of the cases Contrary to experience elsewhere, vomiting and intestinal symptoms were comparatively rare, so that an intestinal portal of entry was not very probable. On the other hand, sore throat, with local findiDgs, was very common and probably more frequent than indicated by the percentage figure 56 * 6.
Mental dullness and initial toxaemia were relatively rare. Nervous system findings (reflex disturbances, tremor, ataxia, hyperaesthesia, etc.), were reported in onq-third-of the cases.
A pleocytosis, moetly due to polymorphonuclear cells, was found in 64%. The spinal cell-counts given in Table IIV1 must be taken as minimum figures. Many of the cases had only one spinal puncture, generally on admittance, i.e. just after onset of the disease, therefore a great many of the cases show normal cell counts.
In Table IV a comparison of the relation between spinal cell counts and severity of symptoms is given and it will be noted that a definite correlation exists. As the Selection of donors: Practically all serum used in previous epidemics elsewhere have been obtained from old paralytic cases of poliomyelitis with crippling evidence of the disease. These cases were no doubt selected because of the ease with which the patient could be traced from the orthopedic hospitals and because of the certain diagnosis. The same procedure was also followed in the recent California epidemic.
It may, however, be questioned whether it is justifiable to select donors on this basis. It is a well-known fact, that immense individual variation exists in the ability for antibody production on specific antigenic stimuli. It may be that paralytic cases represent individuals with a low capacity for the formation of antiviral principles.
Still was very urgent, it was necessary to obtain a large amount of blood from each patient. This is indicated by the high average figures for the individual bleedings.
The sera from these three different groups of convalescents were kept separate as also were the sera from the first and second bleedings. This was done in order-if possible-to ascertain whether there exists any difference in the therapeutic value of the sera from the various sources, and with the object of determining the significance of the time-interval between onset of disease and bleeding. The shortest interval between bleeding and onset was chosen for the abortive group of cases, on the hypothesis that these were the most rapid producers of possible antiviral substance.
As stated before, the principles for selecting donors and the time-interval chosen, were based on the assumption that the curve of production of the antiviral substance followed the law common to most known antibodies. It is therefore interesting that some recent investigations by Brodie seem to indicate that this is the case. Fig. 12 1 (1-2) shows the response to one dose of virus given intradermally, following which the maximum of antibody production occurs within twenty to thirty days. If one assumes that the response to the virus in man follows a similar course, then the twenty-ninth day chosen for the bleeding of our paralytic group of donors should be within the optimal time for the greatest concentration of antiviral principles.
In further experiments by Brodie the response to a secondary stimulus was investigated. As will be seen in fig. 132 (5-6) a rapid formation of antibody after the second dose of antigen occurs, with a maximum ten to eighteen days later. This curve might represent the formation of antibody in our non-paralytic and abortive groups of donors, which were bled twenty-six and thirteen days after the onset of illness.
Through the courtesy of Professor Ledingham of the Lister Institute, it has been possible to establish collaboration with Dr. G. Hardy Eagles, so that a considerable number of different lots of these three kinds of serum can be titrated for their protective value in monkeys. The work is still in progress and will be reported later. However, the first relative values, which have been obtained in the three kinds of serum may be mentioned. The samples tested were pooled sera from a considerable number of first bleedings:
(a) serum from paralytic cases shows app. 1,000-2,000 protective doses per c.c. 
,, ,
,9
So far the figures obtained seem to show that the principles, which we have followed in choosing donors have been justified, and if the results are confirmed it would appear that the 'best kind of donors to select would be the abortive cases. As these are very numerous in every epidemic, the problem of obtaining a sufficient amount of serum of high protective value should not be difficult.
Use of convalescent serum: In recent years the conception of poliomyelitis as a general systemic infection, which later invades the central nervous system, has become commonly accepted. This view was advanced by Gordon' in the interesting comparison of the disease " louping-ill" in sheep with poliomyelitis, given in his paper read at a meeting of the Section of Comparative Medicine in 1933.
Since we were dealing with a general systemic infection, intravenous treatment would seem the method of choice, and was used in the majority of instances. The It will be noted that of the cases treated within the first two days, only 5A4 % developed paralysis, and that a distinct increase in the number of paralytics (17-6 %) occurs in those cases treated on the third day or later. This may be indicative of a therapeutic effect and if so it suggests that any serum given after the second day is of little value.
Another but still more uncertain method of analysing the therapeutic effect would be a consideration of the type, degree and duration of the paralysis in the serum treated cases in comparison with the untreated cases. The possibility must be borne in mind that serum treatment may give a modification of the disease rather than a complete abolition of all symptoms. Table IX gives such a comparison. The untreated cases are comprised almost exclusively of cases admitted to the hospitals with paralysis, and it should be clearly Still another way to elucidate the question as to the efficacy of serum treatment in the Denmark epidemic is being used. As stated previously the three different kinds of serum collected, i.e. serum from paralytic, non-paralytic and abortive cases in the present epidemic, have been kept and administered separately. If the preliminary results of titration of these three types of sera are confirmed and extended, namely, that serum from paralytic cases is of low protective value, then a detailed examination of all the data of serum treatment may give some information as to the relative therapeutic values of the sera from the above three sources. This matter is now under investigation, but sufficient data are not yet available to permit comment.
In the summer of 1935 anotber epidemic may occur in Denmark. With the considerable amount of more than 300 litres of serum in storage, it sbould be possible to treat all cases with large doses of one and the same serum of a known protective value. Though very desirable scientifically it will perhaps be impossible from administrative and clinical points of view to withhold serum from a group of patients to serve as controls. With a really adequate control group an excellent and unique opportunity would otherwise be afforded to obtain a definite answer to the still unsolved and important problem of the value of convalescent serum therapy in poliomyelitis.
